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Description 

The present invention relates to solid-phase analyt- 
ical devices which are suitable for use in the home, clinic 
or doctor's surgery and which are intended to give an 
analytical result rapidly and which require the minimum 
degree of skill and involvement from the user. The use 
of test devices in the home to test for pregnancy and 
fertile period (ovulation) is now commonplace. 

In the specification of UK patent application GB 
2204398A we describe test devices which are readily 
usuable even by an unskilled person and which typically 
merely require that some portion of the device is con- 
tacted with a sample (e.g. urine in the case of a preg- 
nancy or ovulation test) and thereafter no further actions 
are required by the user before an analytical result can 
be obsen/ed. The analytical result can be observable 
within a matter of minutes following sample application, 
e.g. ten minutes or less. 

The use of reagent-impregnated test strip in specific 
binding assays, such as immunoassays, has previously 
been proposed. In such procedures a sample is applied 
to one portion of the test strip and is allowed to permeate 
through the strip material, usually with the aid of an elut- 
ing solvent such as water In so doing, the sample 
progresses into or through a detection zone in the test 
strip wherein a specific binding reagent is immobilised. 
Analyte present in the sample can participate In a sand- 
wich or a competition reaction within the detection zone, 
with a labelled reagent which can also be incorporated 
in the test strip or applied thereto. Examples of prior pro- 
posals utilising these principles are given in Thyroid Di- 
agnostics Inc GB 1589234, Boots-Celltech Diagnostics 
Limited EP 0225054, Syntex (USA) Inc BP 0183442, 
and Behringwerke AG EP 0186799. 

Other examples of analytical devices, comprising 
multiple zones or layers of porous membranes or matri- 
ces arranged in series, through which reagents can mi- 
grate, are described in EP-A2-299359, WO 86/04683 
and WO 89/06799. These devices are especially suited 
to the use of enzyme labels. The use of insoluble par- 
ticulate labels is not contemplated, whereas such par- 
ticulate labels are preferred in the devices described in 
GB-A-2204398 mentioned above. 

EP-A-323605, citable under Article 54(3) EPC. dis- 
closes assay devices having an application pad contain- 
ing a labelled reagent. The label can be particulate, for 
example a selenium colloid, and the application pad can 
be made from porous polyethylene frit, ie. a macropo- 
rous body comprising plastics material. 

The present invention provides an analytical test 
device incorporating a dry porous carrier to which device 
a liquid sample suspected of containing an analyte can 
be applied, the device also incorporating a specific bind- 
ing reagent attached to a particulate label which labelled 
specific binding reagent is freely mobile in the porous 
carrier when in the moist state, and an unlabelled spe- 
cific binding reagent which is permanently immobilised 



in a detection zone on the carrier material, the labelled 
and unlabelled specific binding reagents being capable 
of participating in either a sandwich reaction or a com- 
petition reaction in the presence of the analyte, charac- 
s terised in that prior to the application to the device of the 
liquid sample, the particle-labelled specific binding rea- 
gent is retained within the device in the dry state in a 
separate macroporous body comprising plastics mate- 
rial having a pore size not less than 10 times greater 
10 than the maximum particle size of the particulate label, 
through which macroporous body the applied liquid 
sample must pass en route to the porous carrier, thus 
facilitating uptake of the particle-labelled specific bind- 
ing reagent by the applied liquid sample, and in that the 
IS porous carrier is linked via the macroporous body to a 
porous receiving member to which the liquid sample can 
be applied and from which the sample can permeate into 
the porous carrier. 

Preferably, the dry porous carrier material compris- 
es a chromatographic strip, such as a strip of nitrocellu- 
lose, if desired, the nitrocellulose can be backed with 
moisture impermeable material, such as polyester 
sheet. Using nitrocellulose as the porous carrier mate- 
rial has considerable advantage over more conventional 
strip materials, such as paper, because nitrocellulose 
has a natural ability to bind proteins without requiring 
prior sensitisation. Specific binding reagents, such as 
immunoglobulins, can be applied directly to nitrocellu- 
lose and immobilised thereon. No chemical treatment is 
required which might interfere with the essential specific 
binding activity of the reagent. Unused binding sites on 
the nitrocellulose can thereafter be blocked using simple 
materials, such as polyvinylalcohol. Moreover, nitrocel- 
lulose is readily available in a range of pore sizes and 
this facilitates the selection of a carrier material to suit 
particularly requirements such as sample flow rate. 
Preferably the nitrocellulose has a pore size of at least 
one ^m. Preferably the nitrocellulose has a pore size 
not greater than about 20 |xm. 

The labelled specific binding reagent comprises a 
specific binding reagent attached to a particulate label. 
Such "direct labels", e.g. coloured latex particles, gold 
sols, non-metallic colloids, and dye sols, are already 
known per se . They can be used to produce an instant 
analytical result without the need to add further reagents 
in order to develop a detectable signal. They are robust 
and stable and can therefore be used readily in a ana- 
lytical device which is stored in the dry state. Their re- 
lease on contact with an aqueous sample can be mod- 
ulated, for example by the use of soluble glazes. Pref- 
erably, the particulate label is a latex particle, such as a 
coloured latex particle which can be readily visible to the 
eye if it becomes bound in the detection zone. If desired, 
the assay result can be read instrumentally, eg. by col- 
our reflectance. Alternatively, the latex particle can in- 
corporate a fluorescent compound which can respond 
to applied electromagnetic energy such as ultraviolet 
light or visible light, to provide an emitted signal that can 
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be measured instrumentally. In a particularly preferred 
embodiment, the direct label is a coloured latex particle 
of spherical or near-spherical shape and having a max- 
imum diameter of not greater than about 0.5 |im. An ide- 
al size range for such particles is from about 0.05 to 
about 0.5 |j.m. 

We have found that use of a macroporous body as 
the portion of the device wherein the applied liquid sam- 
ple encounters the particulate label considerably facili- 
tates the ease with which the particulate label is taken 
up by the liquid sample, compared to the situation that 
usually prevails if the particulate label is incorporated as 
a pre-dosed reagent on the dry porous carrier strip. To 
enable the particulate label to migrate freely out of the 
macroporous body with the liquid sample, the macropo- 
rous body has a pore size at least 1 0 times greater than 
the maximum particle size of the particulate label. The 
macroporous body comprises plastics material having 
an average pore size of not less than 1 0 pm, and ideally 
about 100 jam, because such larger pore sizes give bet- 
ter release of the labelled reagent. The plastics material 
should not be protein-binding, or should be easily block- 
able by means of reagents such as BSA or PVA, to min- 
imise non-specific binding and to facilitate free move- 
ment of the labelled reagent after the macroporous body 
has become moistened with the liquid sample. The plas- 
tics material can be pre-treated with surface active 
agent or solvent, if necessary, to render it more hy- 
drophilic and to promote rapid uptake of the liquid sam- 
ple. Alternatively, if desired, a surface active agent can 
be incorporated in the solution containing the labelled 
reagent when this is applied to the macroporous mate- 
rial during manufacture of the device. 

The labelled reagent is preferably incorporated in 
the macroporous material in bulk, eg. large sheet, form 
before it is subdivided into individual bodies for use In a 
testing device of the invention. 

After a solution containing the labelled reagent has 
been allowed to saturate the macroporous material, the 
macroporous material should be dried, eg. by vacuum 
or airdrying, or preferably by freeze-drying. Optionally, 
the solution can also contain a surface active agent, 
such as a detergent, and/or a glazing material, such as 
a sugar, e.g. sucrose. The presence of the glazing ma- 
terial appears to enhance release of the labelled reagent 
and promotes stability of delicate specific binding rea- 
gents such as antibodies. 

By incorporating the labelled reagent in a separate 
macroporous body, rather than pre-dosed onto the car- 
rier material that also incorporates the detection zone, 
the following advantages can be obtained: 

Enhanced sensitivity of the test, because a sub- 
stantial quantity of the liquid sample is able to take up 
the labelled reagent before migrating through the carrier 
material to the detection zone, enhancing potential re- 
action time without significantly increasing overall test 
time. Also, the liquid which permeates the carrier is of a 
more uniform and consistent composition. Whereas the 



test devices as described in our earlier patent applica- 
tion GB 2204398A are primarily, although not exclusive- 
ly, suited to qualitative assays, those of the present in- 
vention are especially suitable for quantitative assays 

s as well as for qualitative assays. 

Enhanced perceived performance of the test. For 
example, when the device incorporates a carrier strip 
and the detection zone comprises a line of immobilised 
reagent, and the label is a visible direct label, a positive 

10 result shows up more clearly, with much reduced tem- 
porary background caused by the visible labelled rea- 
gent being progressively conveyed past the detection 
zone. 

Ease of manufacture, because the incorporation of 
IS the labelled reagent in the separate macroporous body 
avoids the need to apply the labelled reagent in a special 
zone in the carrier, which may need careful pre-treat- 
ment, as described in our GB 2204398A. 

If the assay device is intended to identify more than 
one analyte in a single sample, the macroporous body 
can incorporate several labelled specific binding rea- 
gents each carrying a different label, eg. having different 
colours or fluorescent properties. This will facilitate the 
manufacture of a multiple analyte testing device. 

Ideally, the macroporous body is In direct moisture- 
conductive contact with the porous material, and the de- 
tection zone on the porous carrier material is spaced 
away from the region of contact between the porous car- 
rier material and the macroporous body In such an em- 
bodiment, the quantity of liquid sample required to sat- 
urate the macroporous body is preferably not less than 
the quantity of liquid sample capable of being absorbed 
by the mass of porous carrier material linking the ma- 
croporous body and the detection zone. In other words, 
the liquid capacity of the macroporous body Is at least 
equal to the liquid capacity of the working portion of the 
porous carrier. 

The invention also provides an analytical method in 
which a device as set forth above is contacted with an 
aqueous liquid sample suspected of containing the an- 
alyte, such that the sample permeates by capillary ac- 
tion via the macroporous body through the porous solid 
carrier into the detection zone and the labelled reagent 
migrates therewith to the detection zone, the presence 
of analyte in the sample being determined by obsen/ing 
the extent (if any) to which the labelled reagent becomes 
bound in the detection zone. 

In one embodiment of the invention, the labelled re- 
agent is a specific binding partner for the analyte. The 
labelled reagent, the analyte (if present) and the immo- 
bilised unlabelled specific binding reagent cooperate to- 
gether in a "sandwich" reaction. This results in the la- 
belled reagent being bound in the detection zone if an- 
alyte is present in the sample. The two binding reagents 
must have specificities for different epitopes on the an- 
alyte. 

In another embodiment of the invention, the labelled 
reagent is either the analyte itself which has been con- 
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jugated with a label, or is an analyte analogue, ie a 
chemical entity having the Identical specific binding 
characteristics as the analyte, and which similarly has 
been conjugated with a label. In the latter case, it Is pref- 
erable that the properties of the analyte analogue which 
influence its solubility or dispersibility in an aqueous liq- 
uid sample and its ability to migrate through the moist 
porous solid phase material should be identical to those 
of the analyte itself, or at least very closely similar. In 
this second embodiment, the labelled analyte or analyte 
analogue will migrate through the porous carrier into the 
detection zone and bind with the immobilised reagent. 
Any analyte present in the sample will compete with the 
labelled reagent in this binding reaction. Such competi- 
tion will result in a reduction in the amount of labelled 
reagent binding in the detection zone, and a consequent 
decrease in the intensity of the signal observed in the 
detection zone in comparison with the signal that is ob- 
served in the absence of analyte in the sample. 

In a further alternative embodiment, an analyte or 
analyte analogue is immobilised in the detection zone, 
and the labelled reagent is specific for the analyte. If an 
analyte-containing sample is applied to the device, com- 
petition between the immobilised and free analyte re- 
duced the extent to which the labelled reagent may be- 
come bound in the detection zone. 

In a further embodiment of the present invention, 
the porous carrier is linked via the macro-porous body 
to a porous receiving member to which the liquid sample 
can be applied and from which the sample can permeate 
into the porous carrier. Preferably, the porous carrier 
and the macroporous body are contained within a mois- 
ture-impermeable casing or housing and the porous re- 
ceiving member extends out of the housing and can act 
as a means for permitting a liquid sample to enter the 
housing and reach the porous carrier. The housing 
should be provided with means, e.g. appropriately 
placed apertures, which enable the detection zone of 
the porous solid phase carrier material (carrying the im- 
mobilised unlabelled specific binding reagent) to be ob« 
servabie from outside the housing so that the result of 
the assay can be observed. If desired, the housing may 
also be provided with further means which enable a fur- 
ther zone of the porous solid phase carrier material to 
be obsen/ed from outside the housing and which further 
zone incorporates one or more control reagents which 
enable an indication to be given as to whether the assay 
procedure has been completed. Preferably the housing 
is provided with a removable cap or shroud which can 
protect the protruding porous receiving member during 
storage before use. If desired, the cap or shroud can be 
replaced over the protruding porous receiving member, 
after sample application, while the assay procedure is 
being performed. 

An important embodiment of the invention is a preg- 
nancy testing device comprising a hollow elongated 
casing containing a dry porous nitrocellulose carrier 
which communicates indirectly with the exterior of the 



casing via a bibulous urine receiving member which pro- 
trudes from the casing, the porous nitrocellulose carrier 
and the urine receiving member being linked via a sep- 
arate macroporous body such that any urine reaching 

5 the porous carrier must first pass through the macropo- 
rous body, the urine receiving member and the macro- 
porous body together acting as a resen/oir from which 
urine is released into the porous carrier, the macropo- 
rous body containing in the dry state a highly-specific 

10 anti-hCG antibody bearing a coloured particulate direct 
label and the macroporous body comprising plastics 
material having a pore size not less than 10 times great- 
er than the maximum particle size of the particulate la- 
bel, the labelled antibody being freely mobile within the 

IS macroporous body and the porous carrier when in the 
moist state, and in a detection zone on the carrier spa- 
tially distant from the macroporous body a highly-spe- 
cific unlabelled anti-hCG antibody which is permanently 
immobilised on the carrier material and is therefore not 

20 mobile in the moist state, the labelled and unlabelled an- 
tibodies having specifications for different hCG 
epitopes, the casing being constructed of opaque or 
translucent material incorporating at least one aperture 
through which the analytical result may be obsen/ed, to- 

25 gether with a removable and replaceable cover for the 
protruding bibulous urine receiving member. A fertile pe- 
riod prediction device, essentially as just defined except 
that the analyte is LH, is an iimportant alternative. 
Such devices can be provided as kits suitable for 

30 home use, comprising a plurality (e.g. two) of devices 
individually wrapped in moisture impervious wrapping 
and packaged together with appropriate Instructions to 
the user. 

The porous sample receiving member can be made 

35 from any bibulous, porous or fibrous material capable of 
absorbing liquid rapidly The porosity of the material can 
be unidirectional (ie with pores or fibres running wholly 
or predominantly parallel to an axis of the member) or 
multidirectional (omnidirectional, so that the member 

40 has an amorphous sponge-like structure). Porous plas- 
tics material, such as polypropylene, polyethylene (pref- 
erably of very high molecular weight), polyvlnylidene flu- 
oride, ethylene vinylacetate, acrylonitrile and poly- 
tetrafluoro-ethylene can be used. It can be advanta- 

4S geous to pre-treat the member with a surface-active 
agent during manufacture, as this can reduce any inher- 
ent hydrophobicity in the member and therefore en- 
hance Its ability to take up and deliver a moist sample 
rapidly and efficiently. Porous sample receiving mem- 

50 bers can also be made from paper or other cellulosic 
materials, such as nitro-cellulose. Materials that are now 
used in the nibs of so-called fibre tipped pens are par- 
ticularly suitable and such materials can be shaped or 
extruded in a variety of lengths and cross-sections ap- 

5S propriate in the context of the invention. Preferably the 
material comprising the porous receiving member 
should be chosen such that the porous member can be 
saturated with aqueous liquid within a matter of sec- 
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onds. Preferably the material remains robust when 
moist, and for this reason paper and similar materials 
are less preferred in any embodiment wherein the po- 
rous receiving member protrudes from a housing. The 
liquid must thereafter permeate freely from the porous 
sample receiving member into the macroporous body 

If present, the 'contror zone can be designed mere- 
ly to convey an unrelated signal to the user that the de- 
vice has worked. For example, the control zone can be 
loaded with an antibody that will bind to the labelled re- 
agent, e.g. an "anti-mouse" antibody if the labelled rea- 
gent is an antibody that has been derived using a murine 
hybrldoma, to confirm that the sample has permeated 
the test strip. Alternatively, the control zone can contain 
an anhydrous reagent that, when moistened, produces 
a colour change or colour formation, e.g. anhydrous 
copper sulphate which will turn blue when moistened by 
an aqueous sample. As a further alternative, a control 
zone could contain Imnriobilised analyte which will react 
with excess labelled reagent from the first zone. As the 
purpose of the control zone is to indicate to the user that 
the test has been completed, the control zone should 
be located downstream from the detection zone in which 
the desired test result is recorded. A positive control in- 
dicator therefore tells the user that the sample has per- 
meated the required distance through the test device. 

The particulate label is a direct label, ie. an entity 
which, in its natural state, is readily visible either to the 
naked eye, or with the aid of an optical filter and/or ap- 
plied stimulation, e.g. UV light to promote fluorescence. 
For example, minute coloured particles, such as dye 
sols, metallic sols (e.g. gold), and coloured latex parti- 
cles, are very suitable. Of these options, coloured latex 
particles are most preferred. Concentration of the label 
into a small zone or volume should give rise to a readily 
detectable signal, e.g. a strongly-coloured area. This 
can be evaluated by eye, or by instruments if desired. 

Coupling of the label to the specific binding reagent 
can be by covalent bonding, if desired, or by hydropho- 
bic bonding. Such techniques are commonplace in the 
art, and form no part of the present invention. For a direct 
label such as a coloured latex particle, hydrophobic 
bonding is preferred. 

In all embodiments of the invention, it is essential 
that the labelled reagent migrates with the liquid sample 
as this progresses to the detection zone. Preferably, the 
flow of sample continues beyond the detection zone and 
sufficient sample is applied to the porous carrier material 
in order that this may occur and that any excess labelled 
reagent which does not participate in any binding reac- 
tion in the detection zone is flushed away from the de- 
tection zone by this continuing flow If desired, an ab- 
sorbant "sink" can be provided at the distal end of the 
carrier material. The absorbent sink may comprise, for 
example, Whatman 3MM chromatography paper, and 
should provide sufficient absorptive capacity to allow 
any unbound conjugate to wash out of the detection 
zone. As an alternative to such a sink it can be sufficient 



to have a length of porous solid phase material which 
extends beyond the detection zone. 

The presence or intensity of the signal from the label 
which becomes bound in the detection zone can provide 
5 a qualitative or quantitative measurement of analyte in 
the sample. A plurality of detection zones arranged in 
series on the porous solid phase material, through which 
the aqueous liquid sample can pass progressively, can 
also be used to provide a quantitative measurement of 
10 the analyte, or can be loaded individually with different 
specific binding agents to provide a multi-analyte test. 

The immobilised reagent in the detection zone is 
preferably a highly specific antibody, and more prefera- 
bly a monoclonal antibody. In the embodiment of the in- 
vention involving the sandwich reaction, the labelled re- 
agent is also preferably a highly specific antibody, and 
more preferably a monoclonal antibody 

Preferably the porous carrier material is in the form 
of a strip or sheet to which during manufacture of the 
device, one or more reagents can be applied in spacially 
distinct zones. During use, the liquid sample is allowed 
to permeate through the sheet or strip from one side or 
end to another. 

If desired, a device according to the invention can 
incorporate two or more discrete bodies of porous solid 
phase carrier material, e.g. separate strips or sheets, 
each carrying immobilised reagents. These discrete 
bodies can be arranged in parallel, for example, such 
that a single application of liquid sample to the device 
initiates sample flow in the discrete bodies simultane- 
ously. The separate analytical results that can be deter- 
mined in this way can be used as control results, or If 
different reagents are used on the different carriers, the 
simultaneous determination of a plurality of analytes in 
a single sample can be made. Alternatively, multiple 
samples can be applied individually to an array of carri- 
ers and analysed simultaneously. 

The material comprising the porous solid phase is 
preferably nitrocellulose. This has the advantage that 
proteinaceous reagents, such as an antibody, in the de- 
tection zone can be immobilised firmly without prior 
chemical treatment. If the porous solid phase material 
comprises paper, for example, the immobilisation of an 
antibody in the second zone needs to be performed by 
chemical coupling using, for example, CNBr, carbonyl- 
diimidazole, or tresyl chloride. 

Following the application of the specific binding re- 
agent to the detection zone, the remainder of the porous 
solid phase material should be treated to block any re- 
maining binding sites elsewhere. Blocking can be 
achieved by treatment with protein (e.g. bovine serum 
albumin or milk protein), or with polyvinylalcohol or eth- 
anolamine, or any combination of these agents, for ex- 
ample. Between these process steps the porous solid 
phase carrier material should be dried. 

Preferably the porous solid phase material is nitro- 
cellulose sheet having a pore size of at least about 1 
[xm, even more preferably of greater than about 5 [xm, 
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and yet more preferably about 8-12 ^m. Very suitable 
nitrocellulose sheet having a nominal pore size of up to 
approximately 12 ^im, is available commercially from 
Schleicher and Schuell GmbH. 

Preferably, the nitrocellulose sheet is "backed", e. 
g. with plastics sheet, to increase its handling strength. 
This can be manufactured easily by forming a thin layer 
of nitrocellulose on a sheet of backing material. The ac- 
tual pore size of the nitrocellulose when backed in this 
manner will tend to be, lower than that of the corre- 
sponding unbacked material. 

Alternatively, a pre-formed sheet of nitrocellulose 
can be tightly sandwiched between two supporting 
sheets of solid material, e.g. plastics sheets. 

It is preferable that the flow rate of an aqueous sam- 
ple through the porous solid phase material should be 
such that in the untreated material, aqueous liquid mi- 
grates at a rate of 1cm in not more than 2 minutes, but 
slower flow rates can be used if desired. 

The spatial separation between the macroporous 
body and the detection zone, and the flow rate charac- 
teristics of the porous carrier material, can be selected 
to allow adequate reaction times during which the nec- 
essary specific binding can occur. Further control over 
these parameters can be achieved by the incorporation 
of viscosity modifiers (e.g. sugars and modified cellulos- 
es) in the sample to slow down the reagent migration. 

Preferably, the immobilised reagent in the detection 
zone is impregnated throughout the thickness of the car- 
rier in the detection zone (e.g. throughout the thickness 
of the sheet or strip if the carrier is in this form). Such 
impregnation can enhance the extent to which the im- 
mobilised reagent can capture any analyte or labelled 
reagent, present in the migrating sample. 

Reagents can be applied to the porous carrier ma- 
terial in a variety of ways. Various "printing" techniques 
have previously been proposed for application of liquid 
reagents to carriers, e.g. micro-syringes, pens using 
metered pumps, direct printing and ink-jet printing, and 
any of these techniques can be used in the present con- 
text. To facilitate manufacture, the carrier (e.g. sheet) 
can be treated with the reagents and then subdivided 
into smaller portions (e.g. small narrow strips each em- 
bodying the required reagent-containing zones) to pro- 
vide a plurality of identical carrier units. 

An assay based on the above principles can be 
used to determine a wide variety of analytes by choice 
of appropriate specific binding reagents. The analytes 
can be, for example, proteins, haptens, immunoglobu- 
lins, hormones, polynucleotides, steroids, drugs, infec- 
tious disease agents (e.g. of bacterial or viral origin) 
such as Streptoccus . Neisseria and Chlamvdia . Sand- 
wich assays, for example, may be perfomned for ana- 
lytes such as hCG, LH, and infectious disease agents, 
whereas competition assays, for example, may be car- 
ried out for analytes such as E-3-G and P-3-G. 

The determination of the presence (if any) of more 
than one analyte in sample can have significant clinical 



utility. For example, the ratio of the levels of apolipopro- 
teins A^ and B can be indicative of susceptibility to cor- 
onary heart disease. Similarly, the ratio of the levels of 
glycated haemoglobin (Hb A) to unglycated (HbAo) or to- 
5 tal (Hb) haemoglobin can aid in the management of di- 
abetes. Additionally it is possible to configure tests to 
measure two steroids simultaneously, e.g E-3-G and P- 
3-G. 

The determination of the presence of more than two 
10 (le multiple) analytes in any sample may have significant 
clinical utility. For example, the detection of the pres- 
ence of various different sereotypes of one bacterium, 
or the detection of the presence of soluble serological 
markers in humans may be useful. By way of example, 
15 a multiple analyte test for the detection of the presence 
of different serotypes of Streptococcus can be prepared 
for groups A, B, C and D. A cocktail of monoclonal an- 
tibodies, each specific for various pathologically impor- 
tant group serotypes, or a polyclonal antiserum raised 
against a particular Streptococcal group, can be dis- 
pensed onto a porous carrier strip as a line extending 
the width of the strip of approximately 1 mm zone length. 
Multiple lines be dispensed in spatially discrete zones, 
each zone containing immunochemically reactive com- 
ponent(s) capable of binding the analyte of interest. Fol- 
lowing the application of the multiple zones, via a suita- 
ble application procedure (eg ink-jet printing, metered 
pump and pen, airbrush), the remainder of the porous 
material should be treated with a reagent (eg bovine se- 
rum albumin, polyvinylalcohol, ethanolamine) to block 
any remaining binding sites elsewhere. 

By way of example only, some preferred embodi- 
ments of the invention will now be described in detail 
with reference to the accompanying drawings. 

Embodiment 1 

Figure 1 of the accompanying drawings represents 
an isometric view of an assay device in accordance with 
the Invention, and Figure 2 represents a cross-sectional 
side elevation of the device shown in Figure 1. 

Referring to Figure 1 , the device comprises a hous- 
ing or casing 100 of elongate rectangular form having 
at one end 101a portion 1 02 of reduced cross-sectional 
area. A cap 103 can be fitted onto portion 102 and can 
abut against the shoulder 1 04 at end 1 01 of the housing. 
Cap 103 is shown separated from housing 100. Extend- 
ing beyond end 105 of portion 102 is a porous sample 
collector 106. When cap 103 is fitted onto portion 102 
of the housing, it covers porous sample collector 106. 
Upper face 107 of housing 100 incorporates two aper- 
tures 1 08 and 1 09. The housing is constructed of an up- 
per half 1 1 0 and a lower half 111. 

Referring to Figure 2, it can be seen that housing 
100 is of hollow construction. Porous sample collector 
106 extends into housing 100. The inner end 112 of 
sample collector 1 06 is recessed to accommodate a ma- 
croporous body 1 1 3 of plastics materia). Aqueous liquid 
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sample applied to collector 106 can pass freely into ma- 
croporous body 1 1 3, rapidly saturating it. In turn, macro- 
porous body 113 is in liquid permeable contact with a 
strip of porous carrier material 114. The housing is con- 
structed of an upper half 110 and a lower half 111 and 
strip 114 overlap to ensure that there is adequate con- 
tact between these two components and that a liquid 
sample applied to sample collector 106 can permeate 
via macroporous body 113 and into strip 114. Strip 114 
extends further into housing 1 00. To help ensure that no 
liquid sample reaches Strip 114 without first passing 
through macroporous body 113, a gap 115 can be left 
in the housing 1 00 by arranging for the strip 1 1 4 to over- 
lap macroporous body 113 only partially Strip 114 is 
"backed" by a supporting strip 1 1 6 formed of transparent 
moisture-impermeable plastics material. Strip 114 ex- 
tends beyond apertures 108 and 109. Means are pro- 
vided within housing 100 by webbs 117 and 118 to hold 
strip 114 firmly in place. In this respect, the internal con- 
structional details of the housing are not a significant 
aspect of the invention as long as the strip is held firmly 
in place within the housing, sample collector 1 06 is firmly 
retained in the housing, and adequate fluid permeable 
contact is maintained between sample collector 106, 
macroporous body 113 and strip 114. The transparent 
backing strip 116 lies between strip 114 and apertures 
108 and 109 and can act as a seal against ingress of 
moisture from outside the housing 100 via these aper- 
tures. If desired, the residual space 1 1 9 within the hous- 
ing can contain moisture-absorbant material, such as 
silica gel, to help maintain the strip 114 in the dry state 
during storage. The reagent-containing detection zone 
in strip 114 is not depicted in Figure 2, but the zone con- 
taining the immobilised unlabeled reagent will lie in the 
region exposed through aperture 1 08 in order that when 
the device has been used in an assay, the result can be 
observed through aperture 108. Aperture 109 provides 
means through which a control zone containing further 
reagents which may enable the adequate permeation of 
sample through the strip to be observed. 

In operation, the protective cap 1 03 is removed from 
the holder and sample collector 1 06 is exposed to a liq- 
uid sample e.g. by being placed In a urine stream in the 
case of a pregnancy test. After exposing sample collec- 
tor 1 06 to the liquid sample for a time sufficient to ensure 
that the collector 106 is saturated with the sample, the 
cap 103 can be replaced and the device placed aside 
by the user for an appropriate period time (e.g. two or 
three minutes) while the sample permeates test strip 
1 14 to provide the analytical result. After the appropriate 
time, the user can observe the test strip through aper- 
tures 108 and 109 and can ascertain whether the assay 
has been completed by observing the control zone 
through aperture 109, and can ascertain the result of the 
assay by observing the second zone through aperture 
108. 

During manufacture, the device can be readily as- 
sembled from, for example, plastics material with the 



housing 1 00 being moulded in two parts (e.g. upper and 
lower halves 110 and 111) which can be securely fas- 
tened together (e.g. by ultrasonic welding) after the 
sample collector, macroporous body and test strip have 
5 been placed within one of the halves and then sand- 
wiched between the two halves. The act of forming this 
sandwich construction can be used to "crimp" the sam- 
ple collector macroporous body and test strip together 
to ensure adequate contact between them. Cap 1 03 can 
10 be moulded as a separate complete item. If desired, ap- 
ertures 108 and 109 can be provided with transparent 
inserts which may insure greater security against in- 
gress of extraneous moisture from outside the housing. 
By providing a tight fit between the end 105 of housing 
IS 100 and the protruding sample collector 106, the appli- 
cation of sample to the protruding member will not result 
in sample entering the device directly and by-passing 
collector 106. Collector 106 therefore provides the sole 
route of access for the sample to the strip within the 
housing, and can deliver sample to the strip in a control- 
led manner. The device as a whole therefore combines 
the functions of sampler and analyser. 

By using the test strip materials and reagents as 
herein described, a device in accordance with Figures 
1 and 2 can be produced which is eminently suitable for 
use as a pregnancy test kit or fertile period test kit for 
use in the home or clinic. The user merely needs to apply 
a urine sample to the exposed porous member and then 
(after optionally replacing the cap) can observe the test 
result through aperture 1 08 within a matter of a few min- 
utes. 

Although described with particular reference to 
pregnancy tests and fertile period tests, it will be appre- 
ciated that the device, as just described, can be used to 
determine the presence of a very wide variety of ana- 
lytes if appropriate reagents are incorporated in the test 
strip. It will be further appreciated that aperture 109 is 
redundant and may be omitted if the test strip does not 
contain any control means. Further, the general shape 
of the housing and cap, both in terms of their length, 
cross-section and other physical features, can be the 
subject of considerable variation without departing from 
the spirit of the invention. 

Figure 3 of the accompanying drawings shows an 
enlarged view of the sample collector, macroporous 
body and test strip in the device illustrated in Figures 1 
and 2. 

The bibulous sample collector 106 is linked to the 
macroporous body 1 1 3 and test strip 114, backed by the 
transparent plastics sheet 116, such that liquid can flow 
in the direction shown by the arrows from the sample 
collector through the macroporous body and into the po- 
rous strip. Test zone 120 incorporates the immobilised 
specific binding reagent, and control zone 121 contains 
a reagent to indicate that the sample has permeated a 
sufficient distance along the test strip. 

An aqueous sample deposited In collector 106 can 
flow into macroporous body 113 and take up labelled 
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reagent therein. The sample can permeate from macro- 
porous body 113 along the length of strip 114 and In so 
doing will carry the labelled reagent along the strip and 
through zone 120. 

If the desired, eg. for ease of manufacture, the col- 
lector 106 need not be recessed to accommodate the 
macroporous body 113. Instead, these components can 
simply be placed in an overlapping arrangement, to- 
gether with the porous strip 114, and pressed together 
during assembly of the complete device. This will in 
practice provide a physical arrangement in which the liq- 
uid path will be essentially as depicted in Figure 3. 

Embodiment 2 

Figures 4 and 5 illustrate another embodiment of 
the invention, which is seen in plan view in Figure 4 and 
in cross-section in Figure 5, the cross-section being an 
elevation on the line A seen in Figure 4. 

Referring to Figure 4, the test device comprises a 
flat rectangular casing 400 incorporating a centrally dis- 
posed rectangular aperture 401, adjacent the left hand 
end 402, and two further apertures 403 and 404 near 
the mid point of the device and arranged such that ap- 
ertures 401 , 403 and 404 lie on the central longitudinal 
axis of the device corresponding to line A. Although all 
three apertures are illustrated as being rectangular, their 
actual shape is not critical. 

Referring to the cross-section seen in Figure 5, the 
device is hollow and incorporates within it a macropo- 
rous sample receiving member 405 adjacent end 402 of 
casing 400 and lying directly beneath aperture 401. 
Sample receiving member 405 is in liquid-conductive 
contact with one end of a test strip 406 backed by a 
transparent plastics sheet 407 also contained within 
casing 400, and which extends to the extreme other end 
of the casing. The transparent backing sheet 407 is in 
firm contact with the upper inner surface 408 of casing 
400. and provides a seal against apertures 403 and 404 
to prevent ingress of moisture or sample into the casing. 
Although not shown in the drawings, the porous test strip 
406 incorporates a test zone and a control zone placed 
appropriately in relation to apertures 403 and 404, in a 
manner analagous to that described in Embodiment 1 . 
The macroporous sample receiving member incorpo- 
rates a labelled reagent which is readily soluble or dis- 
pensable in an applied liquid sample. 

In operation, an aqueous sample can be applied 
through aperture 401 , e.g. by means of a syringe, to sat- 
urate porous receiving member 405 which contains la- 
belled reagent which can be taken up by the sample. 
Thereafter, the aqueous sample can permeate the test 
strip and, after an appropriate time, the test result can 
be observed through apertures 403 and 404. 

Example 



detergent pre-treated, macroporous polyethylene hav- 
ing a pore size of about 100 microns was saturated with 
an aqueous suspension of blue-coloured latex particles 
(prepared as described in GB 2204398 A) of particle size 

s about 0.4 |im. The latex particles carried an anti-beta 
LH monoclonal antibody. The solution also contained 
3% BSA and 4% sugar. The sheet was then f reeze-dried 
and cut into portions each 6x12 mm, having a liquid 
capacity of about 50^.1. These were incorporated in test 

10 devices as described above under embodiment 1 . with 
the test strip comprising backed nitrocellulose with an 
anti-alpha LH monoclonal antibody immobilised in the 
test zone. The liquid capacity of the "working length" of 
the test strip between the macroporous body and the 

15 detection zone was about 40[iL. 

When a LH-containing urine sample was applied to 
the device, a positive result showed up as a very clear 
blue line, with negligible background blue colour being 
visible in the detection window while the assay was be- 

20 ing run. 



Claims 

25 1 . An analytical test device incorporating a dry porous 
carrier (114) to which device a liquid sample sus- 
pected of containing an analyte can be applied, the 
device also incorporating a specific binding reagent 
attached to a particulate label which labelled spe- 
30 cific binding reagent Is freely mobile In the porous 
carrier when in the moist state, and an unlabelled 
specific binding reagent which is permanently im- 
mobilised in a detection zone (119) on the porous 
carrier, the labelled and unlabelled specific binding 
35 reagents being capable of participating In either a 
sandwich reaction or a competition reaction In the 
presence of the analyte, characterised in that prior 
to the application to the device of the liquid sample, 
the particle-labelled specific binding reagent is re- 
40 tained within the device in the dry state in a separate 
macroporous body (113) comprising plastics mate- 
rial having a pore size not less than 1 0 times greater 
than the maximum particle size of the particulate la- 
bel, through which macroporous body the applied 
45 liquid sample must pass en route to the porous car- 
rier, thus facilitating uptake of the particle-labelled 
specific binding reagent by the applied liquid sam- 
ple, and in that the porous carrier is linked via the 
macroporous body to a porous receiving member 
50 (1 06) to which the liquid sample can be applied and 
from which the sample can permeate Into the po- 
rous carrier. 

2. An analytical test device according to claim 1 . char- 
55 acterlsed in that the macroporous body has an av- 
erage pore size of not less than 10 ^m. 
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3. An analytical test device according to claim 1 or 
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claim 2. characterised in that the macroporous body 
has an average pore size of about 100 ^m. 

4. An analytical device according to any one of the pre- 
ceding claims, characterised in that the plastics ma- 
terial has been pre-treated to render it more hy- 
drophilic. 

5. An analytical device according to any one of the pre- 
ceding claims, characterised in that the plastics ma- 
terial Is polyethylene. 

6. An analytical test device according to any one of the 
preceding claims, characterised in that the particu- 
late label is selected from the group consisting of 
metallic (e.g. gold) sols, non-metallic sols, dye sols, 
and latex particles having a maximum diameter of 
not greater than about 0.5 |i.m. 

7. An analytical test device according to claim 6, char- 
acterised in that the particulate label is latex. 

8. An analytical test device according to claim 7, char- 
acterised in that the latex is coloured. 

9. An analytical test device according to claim 7, char- 
acterised in that the latex is fluorescent. 

1 0. An analytical test device according to any one of the 
preceding claims, characterised in that the dry po- 
rous carrier material comprises a chromatographic 
strip. 

1 1 . An analytical test device according to any one of the 
preceding claims, characterised in that the porous 
carrier material Is nitrocellulose. 

12. An analytical test device according to claim 11, 
characterised in that the nitrocellulose has a pore 
size of at least 1 )im. 

1 3. An analytical test device according to any one of the 
preceding claims, characterised in that the macro- 
porous body is in direct moisture-conductive con- 
tact with the porous carrier material, and the detec- 
tion zone on the porous carrier material is spaced 
away from the region of contact of the porous carrier 
material with the macroporous body. 

14. An analytical test device according to claim 13, 
characterised in that the quantity of liquid sample 
required to saturate the macroporous body is not 
less than the quantity of liquid sample capable of 
being absorbed by the mass of porous carrier ma- 
terial linking the macroporous body and the detec- 
tion zone. 

1 5. An analytical device according to any one of the pre- 



ceding claims, characterised in that the porous re- 
ceiving member (106) is made of material having 
unidirectional porosity. 

5 16. An analytical test device according to any one of the 
preceding claims, characterised in that the macro- 
porous body and porous carrier are contained with- 
in a casing or housing (400) constructed of mois- 
ture-impermeable material and having a sample en- 

10 try port (401 ) communicating with the macroporous 
body, the casing or housing also incorporating 
means (403) to enable the detection zone to be ob- 
servable from outside the casing or housing. 

15 1 7. An analytical device according to any one of the pre- 
ceding claims, characterised in that the porous car- 
rier and the macroporous body are contained within 
a casing or housing (101) constructed of moisture- 
impermeable material and the porous receiving 
20 member ( 1 06) extends out of the casing or housing 
and can act as a means for permitting a liquid sam- 
ple to enter the housing and reach the porous car- 
rier, the casing or housing being provided with 
means (1 08) which enable the detection zone of the 
25 porous carrier to be observable from outside the 
casing or housing so that the result of the assay can 
be observed. 

1 8. An analytical device according to claim 1 7, provided 
30 with a removable cap or shroud (103) which can 

protect the protruding porous receiving member 
during storage before use. 

19. An analytical device according to any one of claims 
35 16, 17 and 18. characterised in that the casing or 

housing is provided with means (404. 109) which 
enable a further zone (120) of the porous carrier to 
be observed from outside the housing and which 
further zone incorporates one or more control rea- 
40 gents which enable an indication to be given as to 
whether the assay procedure has been completed. 

20. An analytical device according to any one of the pre- 
ceding claims, wherein the liquid sample is aque- 

45 ous. 

21. A pregnancy testing device comprising a hollow 
elongated casing (100) containing a dry porous ni- 
trocellulose carrier (114) which communicates indi- 

50 rectly with the exterior of the casing via a bibulous 
urine receiving member (106) which protrudes from 
the casing, the porous nitrocellulose carrier and the 
urine receiving member being linked via a separate 
macroporous body (113) such that any urine reach- 
es ing the porous carrier must first pass through the 
macroporous body, the urine receiving member and 
the macroporous body together acting as a reser- 
voir from which urine is released into the porous car- 



ts 



20 



35 



40 



50 



55 



17 



EP0 383 619 B1 



18 



rier, the macroporous body containing in the dry 
state a highly-specific anti-hCG antibody bearing a 
coloured particulate direct label and the macropo- 
rous body comprising plastics material having a 
pore size not less than 10 times greater than the 
maximum particle size of the particulate label, the 
labelled antibody being freely mobile within the ma- 
croporous body and the porous carrier when in the 
moist state, and in a detection zone on the carrier 
spatially distant from the macroporous body a high- 
ly-specific unlabelled anti-hCG antibody which is 
permanently immobilised on the carrier material 
and is therefore not rhobile in the moist state, the 
labelled and unlabelled antibodies having specifici- 
ties for different hCG epitopes, the casing being 
constructed of opaque or translucent material incor- 
porating at least one aperture (108) through which 
the analytical result may be observed, together with 
a removable and replaceable cover (103) for the 
protruding bibulous urine receiving member. 

22. A fertile period prediction device, as claimed in 
claim 21 except that the analyte is LH. 



Patentanspruche 

1. Analytische Testvorrichtung, die einen trockenen 
porosen Trager (114) enthalt, auf den eine (vermut- 
lich einen Analyten enthaltende) flussige Probe auf- 
getragen werden kann, wobei die Vorrichtung au- 
Berdem ein an einen teilchenformigen Markie- 
rungsstoff gebundenes spezifisches Bindungsrea- 
genz, welches markierte spezifische Blndungsrea- 
genz im porosen Trager im feuchten Zustand frei 
beweglich ist, und ein unmarkiertes spezifisches 
Bindungsreagenz, das in einer Nachweiszone (119) 
auf dem porosen Trager permanent immobilisiert 
ist, enthalt, wobei das markierte und das unmarkier- 
te spezifische Bindungsreagenz in Gegenwart des 
Analyten zur Teilnahme an entweder einer Sand- 
wich-Reaktion oder einer kompetltiven Reaktion fa- 
hig sind, dadurch gekennzeichnet. da3 das teil- 
chen-markierte spezifische Bindungsreagenz vor 
dem Auftragen der flusstgen Probe auf die Vorrich- 
tung in der Vorrichtung im trockenen Zustand in ei- 
nem separaten makroporosen Korper (113) bereit- 
gehalten wird, der Kunststoffmaterial mit einer Po- 
rengroQevon nicht wenigeralsdemzehnfachen der 
maximalen Teilchengr63e des teilchenformigen 
Markierungsstotfes umfaBt, wobei die aufgetrage- 
ne flussige Probe auf Ihrem Wag zum porosen Tra- 
ger durch den makroporosen Korper hindurchtreten 
mu3, was die Aufnahme des teilchen-markierten 
spezifischen Bindungsreagenzes durch die aufge- 
tragene flussige Probe erieichtert, und dadurch, 
da3 derporose Trager uber den makroporosen Kor- 
per mit einem porosen Aufnahmeeiement (1 06) ver- 



bunden ist, auf das die flussige Probe aufgetragen 
werden und aus dem die Probe in den porosen Tra- 
ger dringen kann. 

s 2. Analytische Testvorrichtung nach Anspruch 1 , da- 
durch gekennzeichnet. da3 der makroporose Kor- 
per eine durchschnittliche Porengr63e von nicht 
weniger als 10 ^m aufweist. 

10 3. Analytische Testvorrichtung nach Anspruch 1 oder 
2, dadurch gekennzeichnet. da3 der makroporose 
Korper eine durchschnittliche Porengr63e von etwa 
1 00 ^m aufweist. 

^5 4. Analytische Testvorrichtung nach einem der vorste- 
henden Anspruche, dadurch gekennzeichnet. da3 
das Kunststoffmaterial vorbehandeltworden ist, um 
es hydrophiler zu machen. 

20 5. Analytische Testvorrichtung nach einem der vorste- 
henden Anspruche, dadurch gekennzeichnet. da3 
das Kunststoffmaterial Polyethylen ist. 

6. Analytische Testvorrichtung nach einem der vorste- 
25 henden Anspruche, dadurch gekennzeichnet. daB 

der teilchenformige Markierungsstoff aus der aus 
Metallsolen (z.B. Goldsol), nicht-metallischen So- 
len. Farbstoffsolen und Latexteilchen mit einem ma- 
ximalen Durchmesser von nicht groBer als etwa 0.5 
30 ^rn ausgewahit ist. 

7. Analytische Testvorrichtung nach Anspruch 6, da- 
durch gekennzeichnet. daB der teilchenformige 
Markierungsstoff ein Latex ist. 

35 

8. Analytische Testvorrichtung nach Anspruch 7, da- 
durch gekennzeichnet. daB der Latex gefarbt Ist. 

9. Analytische Testvorrichtung nach Anspruch 7, da^ 
40 durch gekennzeichnet. daB der Latex fluoreszle- 

rend ist. 

10. Analytische Testvorrichtung nach einem der vorste- 
henden Anspruche, dadurch gekennzeichnet. daB 

45 das trockene porose Tragermaterial einen chroma- 
tographischen Strelfen umfaBt. 

1 1 . Analytische Testvorrichtung nach einem der vorste- 
henden Anspruche, dadurch gekennzeichnet. daB 

50 das porose Tragermaterial Nitrocellulose ist. 

12. Analytische Testvorrichtung nach Anspruch 11 , da- 
durch gekennzeichnet. daB die Nitrocellulose eine 
PorengroBe von mindestens 1 |iim aufweist. 

55 

13. Analytische Testvorrichtung nach einem der vorste- 
henden Anspruche, dadurch gekennzeichnet. daB 
sich der makroporose Korper In unmlttelbarem 



19 



EP0 383 619 B1 



20 



feuchtigkeitslettenden Kontakt mit dem pordsen 
Tragermaterial befindet und sich die Nachweiszone 
auf dem porosen Tragermaterial in raumlichem Ab- 
stand zur Kontaktregion des porosen Tragermate- 
rials mit dem makroporosen Korper befindet. 

14. Analytische Testvorrichtung nach Anspruch 1 3, da- 
durch qekennzeichnet. daB die Menge an flussiger 
Probe, die zur Sattigung des makroporosen Kor- 
pers erforderlich ist, nicht geringer als die Menge 
an flussiger Probe ist, die von der den makroporo- 
sen Korper und die Nachweiszone verbindenden 
Masse des pordsen Tragermaterials absorbiert 
werden kann. 

15. Analytische Vorrichtung nach einem der vorstehen- 
den Anspruche, dadurch gekennzeichnet. da3 das 
porose Auf nahmeelement (1 06) aus einem Material 
mit unidirektionaler Porositat hergestellt ist. 

16. Analytische Testvorrichtung nach einem der vorste- 
henden Anspruche, dadurch qekennzeichnet. daB 
der makorporose Korper und der porose Trager in 
einer SchutzhQIle oder einem Gehause (400) ent- 
halten sind, die/das aus feuchtigkeitsundurchlassi- 
gem Material hergestellt ist und eine mit dem ma- 
kroporosen Korper kommunizierende Probenein- 
laQoffnung (401) aufweist, wobei die Schutzhulle 
Oder das Gehause auBerdem ein Mittel (403) be- 
inhaltet, das die Beobachtung der Nachweiszone 
von auBerhalb der Schutzhulle oder des Gehauses 
gestattet. 

17. Analytische Vorrichtung nach einem der vorstehen- 
den Anspruche, dadurch gekennzeichnet, daB der 
porose Trager und der makroporose Korper in ei- 
nem aus feuchtigkeitsundurchlassigem Material 
hergestellter Schutzhulle oder einem Gehause 
(101) enthalten sind und sich das porose Aufnah- 
meelement ( 1 06) aus der Schutzhulle oder dem Ge- 
hause erstreckt und als Mittel wirken kann, das das 
Eintreten einer flussigen Probe in das Gehause und 
das Errelchen des pordsen Tragers gestattet, wobei 
die Schutzhulle oder das Gehause mit einem Mittel 
(108) versehen sind, das die Beobachtung der 
Nachweiszone des pordsen Tragers von auBerhalb 
der Schutzhulle oder des Gehauses gestattet, so 
daB das Assay ergebn is abgelesen werden kann. 

18. Analytische Vorrichtung nach Anspruch 17, ausge- 
stattet mit einer wiederaufsetzbaren Kappe oder 
Hulle (103), die das vorstehende pordse Aufnah- 
meelement wahrend der Lagerung vor der Verwen- 
dung schutzen kann. 

19. Analytische Vorrichtung nach einem der Anspruche 
16, 17 und 18, dadurch qekennzeichnet. daB die 
Schutzhulle oder das Gehause mit einem Mittel 



(404, 109) versehen ist, das die Beobachtung einer 
weiteren Zone (120) des pordsen Tragers von au- 
Berhalb des Gehauses gestattet, welche weitere 
Zone ein oder mehrere Kontrollreagenzien beinhal- 
s tet, die die Ausgabe einer Anzeige gestatten, obder 
Assayablauf abgeschlossen worden ist. 

20. Analytische Vorrichtung nach einem der vorstehen- 
den Anspruche, wobei die flussige Probe wassrig 

10 ist. 

21. Schwangerschaftstestvorrichtung, die ein hohles 
langtiches Gehause (100) aufweist, enthaltend ei- 
nen trockenen pordsen Nitrocellulosetrager (114), 

15 der uber ein aus dem Gehause hevorstehendes 
saugfahiges Urinaufnahmeelement (106) indirekt 
mit dem AuBeren des Gehauses kommunlziert, wo- 
bei der pordse Nitrocellulosetrager und das Urin- 
aufnahmeelement uber einen separaten makropo- 

20 rdsen Kdrper (113) dergestalt miteinander verbun- 
den sind, daB Urin, derden pordsen Trager erreicht, 
zuerst durch den makropordsen Kdrper hindurch- 
treten muB, wobei das Urinaufnahmeelement und 
der makropordse Kdrper zusammen als Reservoir 

25 wirken, aus dem Urin in den pordsen Trager f reige- 
geben wird, der makropordse Kdrper im trockenen 
Zustand einen einen gefarbten teilchenfdrmigen Di- 
rektmarkierungsstoff tragenden hochspezifischen 
anti-hCG-Antikdrper enthalt und der makropordse 

50 Kdrper Kunststoff material mit einer PorengrdBe von 
nicht weniger als dem zehnfachen der maximalen 
TeilchengrdBe des teilchenfdrmigen Markierungs- 
stoffs umfaBt, wobei der markierte Antikdrper im 
makropordsen Kdrper und pordsen Trager im 

35 feuchten Zustand frei beweglich ist, und in einer 
Nachweiszone auf dem Trager in raumlichem Ab- 
stand vom makropordsen Kdrper einen hochspezi- 
fischen unmarkierten anti-hCG-Antikdrper, der auf 
dem Tragermaterial permanent immobilisiert und 

40 daher im feuchten Zustand nicht beweglich ist, wo- 
bei der markierte und der unmarklerte Antikdrper 
Spezifitaten fur verschtedene hCG-Epitope aufwei- 
sen, und das Gehause aus undurchsichtlgem oder 
durchscheinendem Material hergestellt ist, das 

45 mindestens eine Offnung (108), durch welche das 
Analysenergebnis abgelesen werden kann, zusam- 
men mit einer abnehmbaren und wiederaufsetzba- 
ren Abdeckung (103) fur das vorstehende saugfa- 
hige Urinaufnahmeelement beinhaltet. 

50 

22. Vorrichtung zur Vorhersage des empfangnisberei- 
ten Zeitraums nach Anspruch 21 , auBer daB der 
Analyt LH Ist. 
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Revendications 



1 . Dispositif de test analytique incorporant un support 
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poreux sec (114) auquel il est possible d'appliquer 
un 6chantillon liquids soupgonnd de contenir un 
anaiyte, le dispositif incorporant aussi un r6actif de 
fixation sp6cifique li§ k un produit de marquage par- 
ticulaire, lequel rdactif de fixation sp6cifique mar- s 
qu§ est librement mobile dans le support poreux 
lorsque ce dernier est k I'dtat humide, et un r^actif 
de fixation sp6cifique non marqu6 qui est immobili- 
se d6flnitivement dans une zone de detection (119) 
sur le support poreux, les r^actifs de fixation sp^ci- 'to 
fique marqu6 et non marqu6 6tant aptes h participer 
soit k une reaction en sandwich, soit k une reaction 
de competition en presence de I'analyte, caract6ri- 
s6 en ce qu'avant I'application de I'echantillon liqui- 
de au dispositif, le rdactif de fixation sp6cifique mar- is 
que pardes particules est retenu k I'inteheurdu dis- 
positif k retat sec dans une substance macroporeu- 
se distincte (113) constitute par une mati^re plas- 
tique dont les pores ont une dimension au moins 10 
fois superieure k la dimension maximale des parti- 20 
cules du produit de marquage particulaire, k travers 
laquelle substance macroporeuse I'echantillon li- 
quide applique doit passer en direction du support 
poreux, en facilitant ainsi I'absorption par I'echan- 
tillon liquide applique du reactif de fixation specifi- 2S 
que marque aux particules, et en ce que le support 
poreux est relie par I'intermedlaire de ia substance 
macroporeuse k un 6l6ment poreux de reception 
(106) auquel I'echantillon liquide peut etre applique 
et k partir duquel I'echantillon peut penetrer dans le 30 
support poreux. 

Dispositif de test analytique selon la revendication 
1 , caracterise en ce que la substance macroporeu- 
se a une dimension moyenne de ses pores qui n'est 
pas interieure k ^0\xm. 

Dispositif de test analytique selon la revendication 
1 ou 2, caracterise en ce que la substance macro- 
poreuse a une dimension moyenne de ses pores 40 
qui est d'environ 100 ^im. 

Dispositif analytique selon Tune quelconque des re- 
vendications precedentes, caracterise en ce que la 
matiere plastique a subi un pretraitement qui I'a ren- 
due plus hydrophile. 

Dispositif analytique selon I'une quelconque des re- 
vendications precedentes, caracterise en ce que la 
matiere plastique est du polyethylene. so 

Dispositif de test analytique selon I'une quelconque 
des revendications precedentes, caracterise en ce 
que le produit de marquage particulaire est choisi 
dans le groupe comprenant les colloides metalli- ss 
ques (par exemple d'or), les colloides non metalli- 
ques. les colloides de pigment et les particules de 
latex ayant un diametre maximal qui ne depasse 



pas environ 0,5 ^m. 

7. Dispositif de test analytique selon la revendication 

6, caracterise en ce que le produit de marquage 
particulaire est du latex. 

8. Dispositif de test analytique selon la revendication 

7, caracterise en ce que le latex est colore. 

9. Dispositif de test analytique selon la revendication 
7, caracterise en ce que le latex est fluorescent. 

10. Dispositif de test analytique selon I'une quelconque 
des revendications precedentes, caracterise en ce 
que le materiau support poreux sec constltue une 
bande chromatographique. 

11. Dispositif detest analytique selon Tune quelconque 
des revendications precedentes, caracterise en ce 
que le materiau support poreux est en nitrocellulo- 
se. 

12. Dispositif de test analytique selon la revendication 
11 , caracterise en ce que la nitrocellulose a des po- 
res dont la dimension mesure au moins 1 ^m. 

1 3. Dispositif de test analytique selon I'une quelconque 
des revendications precedentes, caracterise en ce 
que la substance macroporeuse est en contact di- 
rect de conduction d'humidite avec le materiau sup- 
port poreux, et la zone de detection sur le materiau 
support poreux est eioignee de la region de contact 
du materiau support poreux avec la substance 
macroporeuse. 

14. Dispositif de test analytique selon la revendication 
13, caracterise en ce que la quantite n6cessaire 
d'echantillon liquide pour saturer la substance 
macroporeuse n'est pas interieure k la quantite 
d'echantillon liquide pouvant etre absorbee par la 
masse du materiau support poreux reliant la subs- 
tance macroporeuse k la zone de detection. 

1 5. Dispositif de test analytique selon I'une quelconque 
des revendications precedentes, caracterise en ce 
que reiement de reception poreux (106) est fabri- 
que en un materiau k porosite unidirectionnelle. 

16. Dispositif de test analytique selon I'une quelconque 
des revendications precedentes, caracterise en ce 
que la substance macroporeuse et le support po- 
reux sont contenus k I'interieur d'un boTtier ou en- 
veloppe (400) fabrique en un materiau impermea- 
ble k Thumidite et comportant une ouverture d'intro- 
duction d'echantillon (401) en communication avec 
la substance macroporeuse, le boTtier ou envelop- 
pe incorporant aussi un moyen (403) pour permet- 
tre d'observer la zone de detection de I'exterieur du 
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boTtier ou enveioppe. 

1 7. Dispositif de test analytique selon Tune queiconque 
des revendications pr^c^dentes, caract6ris6 en ce 
que le support poreux et la substance macroporeu- 
se sont contenus ^ I'int^rieur d'un boTtier ou enve- 
ioppe (101) fabriqu6 en un mat6riau impermeable 
k I'humidit^ et en ce que r6l6ment de reception po- 
reux (106) s'6tend en dehors du boitier ou enveiop- 
pe et peut servir de moyen permettant d'Introduire 
un 6chantillon liquide dans le boTtier et d'atteindre 
le support poreux, le boitier ou enveioppe etant dote 
de moyens (108) permettant h la zone de detection 
du support poreux d'dtre observ^e de Text^rieur du 
boTtier ou enveioppe de mani^re que le r^sultat de 
I'analyse puisse dtre observe. 

18. Dispositif analytique selon la revendication 17, dot^ 
d'une capsule ou enveioppe amovible (103) qui 
peut prot^ger i'6l6ment de reception poreux en 
saitlie pendant le stockage avant usage. 

1 9. Dispositif analytique selon Tune queiconque des re- 
vendications 16, 17 et 18, caract6rls6 en ce que le 
boTtier ou enveioppe est dot6 de moyens (404, 109) 
qui permettent d'observer une autre zone (120) du 
support poreux depuis Textdrieurdu boTtier, laquelle 
autre zone incorpore un ou plusieurs r§actifs de 
contrdle capables d'indiquer si la procedure d'ana- 
lyse est terminde. 

20. Dispositif analytique selon Tune queiconque des re- 
vendications pr6c6dentes, dans lequel I'^chantltlon 
liquide est aqueux. 

21. Dispositif de test de grossesse comprenant un boT- 
tier allonge creux (100) contenant un support po- 
reux sec en nitrocellulose (114), lequel communi- 
que indirectement avec I'ext^rleur du boTtier par un 
6l6ment de reception d'urine absorbant (106) qui 
d6passe du boTtier, le support poreux en nitrocellu- 
lose et rdl6ment de reception d*urine 6tant lids par 
I'intermddiaire d'une substance macroporeuse dis- 
tincte (113) telle que toute urine atteignant le sup- 
port poreux doive d'abord traverser la substance 
macroporeuse, r6l6ment de reception d'urine et la 
substance macroporeuse servant ensemble de r6- 
sen^oir k partir duquei I'urine est libdrde vers le sup- 
port poreux, la substance macroporeuse contenant 
h r6tat sec un anticorps anti-hCG tr6s specifique 
portant un produit de marquage particulaire direct 
colord et ta substance macroporeuse dtant consti- 
tute par une matidre plastique dont la taille des po- 
res ne mesure pas molns de 10 fois la dimension 
maximate des particules du produit de marquage 
particulaire, Tanticorps marqud 6tant librement mo- 
bile dans ia substance macroporeuse et le support 
poreux k rttat humide, et dans une zone de detec- 



tion du support distante de la substance macropo- 
reuse, un anticorps anti-hCG non marqu6 tr^s spe- 
cifique qui est immobilise ddfinitivement sur le ma- 
teriau support et par consequent qui n'est pas mo- 
s bile k I'etat humide, les anticorps marque et non 
marque ayant des specificites pour des epitopes de 
hCG differents, le boTtier etant constitu6 de mate- 
riau opaque ou translucide et comportant au molns 
une ouverture (108) k travers laquelle le resultat 
analytique peut etre observe, en meme temps 
qu'une capsule amovible et susceptible d'etre remi- 
se en place (103) pour proteger reiement de recep- 
tion d'urine absorbant en saillie. 

22. Dispositif de prevision de la periode de fertilite selon 
la revendication 21, sauf que I'analyte est LH. 
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